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Thank you for the submission of your research manuscript to EMBO reports. We have now received the enclosed referee reports on it.
As you will see, the referees agree that the findings are interesting and the data of good quality. However, they also raise a few concerns and have suggestions for how the study could be further improved. Referees 1 and 3 point out that it needs to be clarified whether the effects of DCC on axon length in culture are netrin-dependent, and referees 2 and 3 request that it should be examined whether DCC, Netrin and Kir2.1 affect neuron survival. Referee 1 further remarks that axon growth defects should be differentiated from axon guidance defects in vivo. All referees further pinpoint missing or incorrect information that need to be added.
Given these constructive comments, we would like to invite you to revise your manuscript with the understanding that the referee concerns (as mentioned above and in their reports) must be fully addressed and their suggestions taken on board. Acceptance of the manuscript will depend on a positive outcome of a second round of review. It is EMBO reports policy to allow a single round of revision only and acceptance or rejection of the manuscript will therefore depend on the completeness of your responses included in the next, final version of the manuscript.
Revised manuscripts should be submitted within three months of a request for revision; they will otherwise be treated as new submissions. Please contact us if a 3-months time frame is not sufficient for the revisions so that we can discuss the revisions further.
Regarding data quantification, can you please specify the number "n" for how many experiments were performed, along with the bars and error bars (e.g. SEM, SD) and the test used to calculate pvalues in the respective figure legends? This information is currently incomplete and must be provided in the figure legends.
I look forward to seeing a revised version of your manuscript when it is ready. Please let me know if you have questions or comments regarding the revision.
REFEREE REPORTS:
Referee #1: Summary 1. Does this manuscript report a single key finding? YES/NO YES. The manuscript widen the range of axon guidance receptors which expression is regulated by electrical activity to the Netrin receptor DCC, and provides molecular details about the consensus sequence of the promoter involved.
2. Is the reported work of significance (YES), or does it describe a confirmatory finding or one that has already been documented using other methods or in other organisms etc (NO)?
YES.
3. Is it of general interest to the molecular biology community? YES/NO YES. The reported work provides molecular details on how electrical activity might regulate neuronal connectivity, modulating the transcription of Dcc, a gene involved in axon growth and guidance 4. Is the single major finding robustly documented using independent lines of experimental evidence (YES), or is it really just a preliminary report requiring significant further data to become convincing, and thus more suited to a longer¬format article (NO)?
Constructive criticism for the authors The manuscript of Castillo-Paterna et al. is the follow up of a previous publication of the same group showing that electrical activity regulates axon elongation of thalamocortical axons through the modulation of the expression of Robo1, a receptor for the repulsive guidance molecules of the Slit family. The present manuscript focuses on Dcc, a receptor of the axon attractant Netrin-1. The authors identify electrical activity as an enhancer of Dcc expression through an AP-1 dependent binding site in the promoter of this gene. Increasing Dcc expression leads to an accelerated axon elongation. Although the findings are quite similar, it is of interest because the authors propose here that the same transcription modulator (electrical activity) regulates in opposite directions the expression of a receptor to a chemotropic attractant (Dcc) and of a repellent receptor (Robo1). This is of particular interest because it matches the reduction of calcium transient frequency in older embryos in which axon have reached their targets and exhibit a reduced outgrowth. The authors also identify a consensus sequence for AP-1 binding in the Dcc promoter, and show that this AP-1 binding site is involved in the activity-dependent modulation of Dcc expression. The manuscript presented here data of good quality but can be improve to better support the conclusion drawn.
Major concerns 1. The authors should explain better how they discriminate the axon guidance defects due to the lack of DCC from the outgrowth promoting effect. Previous reports have shown that the internal capsule of DCC KO mice is disorganized and thinner than wild type, suggesting that thalamocortical axons exhibit pathfinding defects (not only retarded outgrowth). The involvement of the Netrin/Dcc pathway in axon pathfinding is mentioned in the discussion. However, the authors should provide earlier in the manuscript convincing explanations and/or experimental evidence showing that they can differentiate between slower growth and pathfinding errors in vivo. This is of particular importance for interpretation of Figure 3B and 3D because pathfinding errors might lead to a similar phenotype to the one describe in these panels.
2. The authors show that Dcc+/+ axons are longer in culture than the processes of Dcc-/-neurons, and that exogenous expression of DCC increases axon elongation in vitro. All these experiments have been performed without Netrin in the culture medium. Although Netrin-1 is expressed by thalamic neurons in vivo, the authors should identify a source of Netrin in their culture to convince the reader that this effect is Netrin-dependent and relevant to their observation ex vivo and in vivo (in situ hybridization or immunostaining should be sufficient).
3. There are many Ca2+ signals regulating axon elongation. For instance, Ca2+ transients in growth cones have a direct, non-transcriptional effect on axon outgrowth. The authors should verify that Kir overexpression does not affect growth cone calcium transients. It would also clarify the manuscript to describe better kind Ca2+ activity has been monitored (calcium spikes, calcium waves, growth cones transients, ...). Claiming that "spontaneous ca2+ activity was silenced in Kir-expressing thalamic cells" (Page 3, paragraph 2, line 2) lacks precision.
4. The entire study is based on reducing electrical activity. Repeating some of the experiments (at least one for the level of expression of DCC and one for axonal growth) with a manipulation increasing activity (KCl, or expression of depolarizing channel like a sodium channel) would strengthen the conclusion drawn. Figure 2A and B, the length of Dcc-/-axons is compared to Dcc+/-. In the text the author describes the genotype of the controls as Dcc+/+. Which one is it (Dcc+/-or Dcc-/-)? If there is no comparison with Dcc+/+, this should be provided.
In
6. The reduction of the DCC mRNA level after Kir expression is quite massive (~50%) with a reduced transfection efficiency (<50% based on the image provided in Fig1A) . The authors should comment this surprising observation.
7. The choice of the illustrations could be improved: -In figure 3F , the sections of the Gfp-and FL-Dcc-electroporated brains are not from the same rostrocaudal level. -In Figure 2C the Gfp-expressing culture does not look very healthy compared to the the FL-Dccexpressing culture (with a lot more cell debris). A similar discrepancy in the look of the culture is observed in Figure S2 between the Netrin-/-and Netrin1+/+ cultures.
Minor concerns 8. The authors should explain better how they performed the analysis of calcium imaging, especially what is considered an active cell, how cells are segmented (differentiation neurons vs non neuronal cells), and how the traces are analyzed. The Matlab routine should be described.
9. Image acquisition and processing should be described in the methods.
10. Thorough proofreading is needed to correct typos (e.g. "thigh" page 3 line 12, "rodamine" page 28, last line) and clarify ambiguous sentences (e.g. page7 "we expected that increasing DCC levels in thalamic neurons would attenuate TCA growth in vivo". The authors probably meant the opposite.)
11. The manuscript by Castillo-Paterna reports on a novel mechanism that modulates thalamic axon growth in vitro and in vivo. Spontaneous electrical activity of thalamic neurons appears to maintain the expression of DCC, whereas silencing this activity by overexpression of Kir2.1 suppresses DCC expression possibly via AP-1 dependent transcriptional activity. Silencing of electrical activity of thalamic neurons decreases axon growth in vitro and in vivo, an effect that can be reversed by forced expression of DCC. This effect nicely contrasts previous work by the same group on Robo1 whose expression follows the opposite trend and the authors demonstrate the opposite regulation of Robo1 and DCC protein expression in the same growth cones of silenced thalamic neurons.
I find this article very interesting, because it addresses the important question of activity-dependent regulation of axon growth and wiring processes. The data is convincing and well presented, also for the non-specialist reader. To me, this is a perfect article for EMBO Reports. I have only few comments.
Major:
The conditions that negatively affect axon growth rate such as DCC-/-, Netrin-/-, and Kir2.1 overexpression, may also affect to some extent neuronal survival in vitro. I wish that the authors present evidence showing that the effect on axon growth rate is independent of the effects on survival.
Minor: 1. Please have the manuscript read by a native English person to correct some spelling and grammar mistakes.
2. The conclusion in the first para of page 6, "Together, these results indicate that developmental changes in spontaneous thalamic activity regulate the expression of the guidance receptor DCC" , is not quite supported by the data. I suggest the following, "Together, these results indicate that the expression of the guidance receptor DCC is developmentally regulated and suppressed in electrically silenced thalamic neurons".
3. On page 7, it reads, "Thus, we expected that increasing DCC levels in thalamic neurons would attenuate TCA growth...". I believe the authors did not mean 'attenuate', but rather 'promote' growth.
4. The conclusion of the same paragraph compares DCC GOF effects having the opposite effects to silencing spontaneous activity. Since the latter effects are presented in the following section, I suggest advising the reader of the things to come ("see below").
Referee #3:
This is an interesting manuscript that reports that transcriptional regulation of the Netrin-1 receptor DCC acts as an accelerator for thalamocortical axon growth. The manuscript also identifies an AP-1 binding site in the Dcc promoter that contributes to the activity-dependent regulation of Dcc. The authors have previously reported that spontaneous activity controls the growth rate of thalamocortical axons by regulating the transcription of Robo1 through an NF-κB binding site in its promoter. The current findings reveal an interesting functional reciprocity between DCC and Robo transcription regulated by neuronal activity. The findings are novel and the studies are generally well carried out.
Comments:
1. The beginning of the Results section should provide some rationale for the use of Kir2.1 expression in the neurons. Currently the functional consequences of this may not be clear to all readers.
2. A general comments that the manuscript repeatedly states that Kir2.1 channel over expression results in silencing network activity, however compelling evidence is not provided that network activity is actually attenuated in these studies. Some Ca2+ imaging is shown, which is a reasonable reporter of somatic activity but not of actual network connections. Some electrophysiological analysis would strengthen the conclusion that network synaptic activity has been successfully silenced. Alternatively, the authors could restate their strong claims that Kir2.1 expression silences the network.
3. General comment: Have the authors considered effects on cell survival? In vivo or in vitro, could there be a change in the number of neurons? In netrin-1 or DCC null animals, is there a change in cell number? Netrin-1 is reported to regulate neuronal survival and in its absence, DCC is proposed to kill neurons. Has cell survival been addressed as a possible confounding influence on the rate of axon extension in the assays described here?
4. On page 6 the conclusion is made that "Together, these results indicate that developmental changes in spontaneous thalamic activity regulate the expression of the guidance receptor DCC"; however this conclusion is too strong based on the data obtained at this point in the paper. The authors have provided evidence in vitro that reducing neuronal activity turns down DCC expression, but they have only shown at this point in the paper that DCC expression decreases in vivo, and not provided any demonstration that activity regulates this change in vivo. The change in vivo is suggestive, but this conclusion at this point in the paper is too strong.
5. The authors often refer to "the DCC receptor", which incorrectly indicates a receptor for DCC. What is intended is, "DCC, a receptor for netrin-1".
6. The methods section states the netrin-1 mice were "generated by Prof. Tessier-Lavigne, Rockefeller University". In fact, I suspect this line was originally generated by William Skarnes in the cited paper Skarnes et al. 1995 PNAS. 7. The methods section indicates that the transgenic DCC mice were "generated by Prof. TessierLavigne". This line was instead generated by Robert Weinberg, reported in the paper Fazeli A et al., Nature. This paper is cited in the manuscript but should be referenced in this context. 8. The methods section states that they used a FL-Dcc cDNA, however a recent report indicates that the DCC mRNA is alternatively spliced to generate 2 different DCC-netrin-1receptor complexes (Xu eta al, Science. 2014 Jun 13;344(6189):1275-9). Can the authors clarify which DCC splice variant is encoded by the FL-DCC cDNA used in their paper? 9. Figure 1C : Can the signal for DCC immunoreactivity be quantified. Showing one axon in each condition is not compelling. The difference could easy be due to cell to cell variability. "Immunohistochemistry" in the legend should likely be "immunocytochemistry".
10. Based on the data presented in Figure 2 , the conclusion is made that axons without DCC extend more slowly than the axons of neurons that express DCC. It is puzzling that this occurs in the absence of added netrin protein, the ligand for DCC. Can the authors clarify if this is a DCC dependent but netrin independent change in the rate of axon extension? Is it an autocrine effect of netrin expressed by the neurons, or netrin expression by another cell type in the culture. Can the possibility be ruled out that the effect of DCC is not on the rate of axon extension, but rather the rate at which neurons polarize and initiate axon extension? The quantification indicates that there are longer axons in the culture, but this could be caused by several different mechanisms. Similarly, in figure 3, the effect is entirely netrin-1 dependent. Why is it independent of netrin-1 in Figure 2 and in Figure 4A 12. The horizontal axis of Figure 5A is mislabelled as the % of DCC reduction by Kir. This indicates that the AP-1 mutant expresses at a level that is approximately 90% reduced, which is the inverse of what is intended. The correct label is likely "% DCC promoter activity."
13. The text contains many errors in spelling and grammar that should be corrected before publication.
1st Revision -authors' response 11 March 2015
We thank the reviewers and the editor for their thoughtful and positive comments, and for their interest in our study. We believe that we have addressed all the concerns they raised in the revised version of the manuscript, as detailed below in this point-by-point response.
Reviewer 1
We thank the reviewer for his/her very constructive comments that have helped us to clarify and strengthen our original findings, thereby significantly improving our manuscript. Figure 3B and 3D because pathfinding errors might lead to a similar phenotype to the one describe in these panels"
We agree with the reviewer that this is an important point. Defects in thalamocortical axon (TCA) pathfinding have been reported previously in Netrin-1-/-mice (Powell et al., 2008; Braisted et al 2000) , yet not to our knowledge in Dcc-/-mice. In Netrin-1-/-mice, TCA display disturbed axonal guidance in the internal capsule at early embryonic stages and moreover, the rostral and caudal but not the intermediate TCAs display topographical errors in these mice (Powell et al., 2008) . Both these defects were detected in a complete Netrin-1-/-mutant and thus, they might be due to indirect effects. Indeed, abnormal development of other ventral telencephalic structures important for TCA guidance might be affected in this mouse.
By combining several experimental approaches, we demonstrate the direct impact of Netrin1/DCC signaling on TCA growth in our study. First, we did not detect any major axon guidance or rostro-caudal topographical defects of intermediate TCAs in Dcc-/-mice that might explain the delayed TCA outgrowth we found in vivo ( Figure 3D and Figure for Reviewer 1). Furthermore, we were unable to detect axon pathfinding errors in thalamic neurons in our in vivo DCC gain-of-function experiments ( Figure 3F ). By contrast, we detected a clear and significant effect on thalamocortical axon growth in vitro when we cultured Netrin-1-/-or Dcc-/-thalamic neurons in isolation (Figure 2 and Supplementary  Figure S2) , and the progression of TCAs to the cortex is significantly delayed in both Netrin-1 -/-and Dcc -/-mice ( Figure 3D and Figure 1 for reviewers) . Collectively, these experiments show a clear role for Netrin and Dcc in axonal growth, while there is no compelling evidence that this is due to an effect on early topography. Therefore, and as suggested by the reviewer, we have modified the text to clarify this issue (see page 14).
2: "The authors show that Dcc+/+ axons are longer in culture than the processes of Dcc-/-neurons, and that exogenous expression of DCC increases axon elongation in vitro. All these experiments have been performed without Netrin in the culture medium. Although Netrin-1 is expressed by thalamic neurons in vivo, the authors should identify a source of Netrin in their culture to convince the reader that this effect is Netrin-dependent and relevant to their observation ex vivo and in vivo (in situ hybridization or immunostaining should be sufficient)"
We agree with the reviewer that this point should be better clarified. The expression of Netrin-1 by thalamic neurons has been reported previously (Powell et al., 2008; Braisted et al 2000) and here we show that TCAs are shorter in the absence of Netrin-1 (Supplementary Figure S2) . This strongly suggests that thalamic neurons might secrete Netrin-1, which fulfils an autocrine growth promoting effect. Nonetheless, and as suggested by the reviewer, we have performed in situ hybridization and immunohistochemistry for Netrin-1 in dissociated wild type thalamic neurons to show that these cells do indeed express Netrin-1, as also shown in vivo. This data has now been added to Supplementary Figure S2 .
3: "There are many Ca2+ signals regulating axon elongation. For instance, Ca2+ transients in growth cones have a direct, non-transcriptional effect on axon outgrowth. The authors should verify that Kir overexpression does not affect growth cone calcium transients. It would also clarify the manuscript to describe better kind Ca2+ activity has been monitored (calcium spikes, calcium waves, growth cones transients, ...). Claiming that "spontaneous ca2+ activity was silenced in Kir-expressing thalamic cells" (Page 3, paragraph 2, line 2) lacks precision"
We apologize to the reviewer for the lack of precision here. The Ca 2+ activity recorded was that of Ca 2+ transients in the cell soma of dissociated thalamic neurons, and we have now added this information to the methods section. As suggested by the reviewer, we recorded the Ca 2+ transients in wild-type thalamic growth cones and those overexpressing Kir (see Figure S3 and Figure S5 in Mire et al., Nat Neurosci., 2012). We found that spontaneous Ca 2+ transients were drastically reduced but not completely abolished by Kir overexpression in thalamic growth cones. These results confirm that spontaneous activity in both the soma and growth cones greatly depends on the resting membrane potential. We have re-phrased the sentence on Page 6 as suggested by the reviewer.
4: "The entire study is based on reducing electrical activity. Repeating some of the experiments (at least one for the level of expression of DCC and one for axonal growth) with a manipulation increasing activity (KCl, or expression of depolarizing channel like a sodium channel) would strengthen the conclusion drawn"
We completely agree with the reviewer that checking the axon growth effect when augmenting electrical activity would reinforce the conclusions reached in the manuscript. Accordingly, we have now performed two sets of experiments: i) measuring TCA growth when increasing Ca 2+ transients in these neurons by adding 2.5mM KCl to the cultures; and ii) a Western blot analysis of DCC protein expression under the same conditions. We found that in the presence of additional KCl to increase spontaneous activity, both axon growth and DCC protein expression were significantly enhanced, reinforcing our conclusions that Dcc levels in thalamic neurons are regulated by spontaneous activity. These data has been now added to the Supplementary Figure S1 . Figure 2A and
5: "In

B, the length of Dcc-/-axons is compared to Dcc+/-. In the text the author describes the genotype of the controls as Dcc+/+. Which one is it (Dcc+/-or Dcc-/-)? If there is no comparison with Dcc+/+, this should be provided"
We apologize to the reviewer for this mistake in labeling Figure 2A . The comparison is between Dcc +/+ and Dcc -/-, as is now correctly indicated in the legend.
6: "The reduction of the DCC mRNA level after Kir expression is quite massive (~50%) with a reduced transfection efficiency (<50% based on the image provided in Fig1A). The authors should comment this surprising observation"
We apologize to the reviewer for this misunderstanding. We calculated the transfection efficiency in Gfp and Kir2.1 conditions and found a similar efficiency of 67% and 60%, respectively. The contrast in the picture in Figure 1A shows the neurons most strongly expressing GFP, although most of the Tuj-1 positive neurons in the image co-express GFP at distinct intensities (as was the case for all the images acquired).
7: "The choice of the illustrations could be improved:
-In figure 3F , the sections of the Gfp-and FL-Dcc-electroporated brains are not from the same rostrocaudal level. Figure S2 between the Netrin-/-and Netrin1+/+ cultures"
-In Figure 2C the Gfp-expressing culture does not look very healthy compared to the the FL-Dcc-expressing culture (with a lot more cell debris). A similar discrepancy in the look of the culture is observed in
We have changed the panels in Figure 3F , Figure 2C and Figure S2 as suggested by the reviewer.
8: "The authors should explain better how they performed the analysis of calcium imaging, especially what is considered an active cell, how cells are segmented (differentiation neurons vs non neuronal cells), and how the traces are analyzed. The Matlab routine should be described"
Fluorescent dF/F traces were analyzed with custom routines developed in Matlab (Carron et al., 2014) . Calcium transients were identified using the asymmetric least squares baseline (Eilers and Boelens, 2005) and Schmitt trigger analysis. We used 5% of the baseline noise as the upper threshold and 2% as the lower threshold. Cells having at least one transient above this threshold were considered as active. We have now added this information to the methods section (page 18).
9: "Image acquisition and processing should be described in the methods"
This information has now been added to the methods sections (page 18).
10: "Thorough proofreading is needed to correct typos (e.g. "thigh" page 3 line 12, "rodamine" page 28, last line) and clarify ambiguous sentences (e.g. page7 "we expected that increasing DCC levels in thalamic neurons would attenuate TCA growth in vivo". The authors probably meant the opposite.)"
We apologize to the reviewer for this and we have now had the manuscript revised by a native English speaker.
11: "Figure legend should include explanations of what arrowheads, abbreviations and dashed lines indicates"
We have added this information where necessary.
Reviewer 2
We thank the reviewer for his/her very constructive comments that have helped us to clarify and strengthen our original findings, thereby significantly improving our manuscript.
1: "The conditions that negatively affect axon growth rate such as DCC-/-, Netrin-/-, and Kir2.1 overexpression, may also affect to some extent neuronal survival in vitro. I wish that the authors present evidence showing that the effect on axon growth rate is independent of the effects on survival"
We understand the reviewer's point, yet neither others nor ourselves have found significant induction of cell death by Kir2.1 overexpression (see Burrone et al., 2002; Mizuno et al., 2007; Wang et al., 2007; Demarque et al., 2010; Mire et al., 2012) . In the case of Netrin-1/Dcc, Netrin-1 has been described as a survival factor in the mouse spinal cord (Furne et al., 2008) and in the developing brainstem (Llambi et al., 2001) . Commissural neurons die unless Netrin-1 is provided and this apoptotic activity depends on DCC. Indeed, commissural neurons from Dcc -/-mice survive in the absence of Netrin-1 (Furne et al., 2008) . Interestingly, it was also found that this survival effect of Netrin-1 is specific to commissural spinal cord neurons, as no significant change was found between cell death in E13 brain extracts from wild type and Netrin-1 -/-mice (Furne et al., 2008) .
Nevertheless, we checked the proportion of cell death in our thalamic primary cultures from wild type, Netrin-1 and DCC mutants, evaluating apoptotic nuclei through DAPI staining, and we found no significant differences between the cell survival rates in those conditions. Moreover, we assessed cell death through the release of lactate dehydrogenase activity (LDH) in Netrin-1 +/+ and Netrin-1 -/-thalamic cultures and we found no significant differences between these two genotypes. These data have now been incorporated into Supplementary Figure S2 .
2: "Please have the manuscript read by a native English person to correct some spelling and grammar mistakes".
3: "The conclusion in the first para of page 6, "Together, these results indicate that developmental changes in spontaneous thalamic activity regulate the expression of the guidance receptor DCC", is not quite supported by the data. I suggest the following, "Together, these results indicate that the expression of the guidance receptor DCC is developmentally regulated and suppressed in electrically silenced thalamic neurons"
We agree that this statement is speculative and unclear, and as such, this paragraph has been modified as suggested by the reviewer (see page 7).
4: "On page 7, it reads, "Thus, we expected that increasing DCC levels in thalamic neurons would attenuate TCA growth...". I believe the authors did not mean 'attenuate', but rather 'promote' growth" This has been modified accordingly.
5: "The conclusion of the same paragraph compares DCC GOF effects having the opposite effects to silencing spontaneous activity. Since the latter effects are presented in the following section, I suggest advising the reader of the things to come ("see below")"
We agree with the reviewer and we have incorporated "see below" into the text.
Reviewer 3
We thank the reviewer for his/her very constructive comments that helped us to clarify and strengthen our original findings, thereby significantly improving our manuscript. Please check the response to point 1 Reviewer 2. Briefly, Netrin-1 has been described as a survival factor in the mouse spinal cord (Furne et al., 2008) and in the developing brainstem (Llambi et al., 2001) . Commissural neurons die if Netrin-1 is not provided and this apoptotic activity depends on DCC. Commissural neurons from Dcc -/-mice survive in the absence of Netrin-1 (Furne et al., 2008) . Interestingly, this survival activity of Netrin-1 was found to be specific to commissural spinal cord neurons, as no significant difference was found between cell death in the wild type and Netrin-1 -/-E13 brain extracts (Furne et al., 2008) . Nevertheless, we checked the cell death in our thalamic primary cultures by assessing apoptotic nuclei through DAPI staining and we found no significant differences in survival between the wild type, Netrin-1 and DCC mutants. Moreover, we also assessed cell death through the release of lactate dehydrogenase activity (LDH) in Netrin-1
and Netrin-1 -/-thalamic cultures and again, we found no significant differences between the two conditions. These data have been incorporated into Supplementary Figure S2 . We agree that this statement is speculative and unclear, and therefore, this paragraph has been modified as suggested by the reviewer (page 7).
5: "The authors often refer to "the DCC receptor", which incorrectly indicates a receptor for DCC. What is intended is, "DCC, a receptor for netrin-1"
We apologize for this mistake and we have now changed the text accordingly. (Xu eta al, Science. 2014 Jun 13; 344(6189):1275-9) . Can the authors clarify which DCC splice variant is encoded by the FL-DCC cDNA used in their paper?"
In the paper of Xu et al, the authors investigate the structural basis of the netrin-1/neogenin and netrin-1/DCC interactions. Using structural studies, and binding studies of the two molecules, they described two different isoforms for each receptor, short and long, arise from alternative splicing of the FN4-FN5 linker sequence. According to this, we are using in our study the long isoform, as we were transfecting thalamic neurons with the entire sequence of the DCC receptor. We apologize to the reviewer for being unclear regarding this issue. DCC immunoreactivity was quantified in Figure 4H , where a significant decrease in DCC was observed in Kir-silenced axons compared to controls. Figure 2, Please see our response to point 2 made by Reviewer 1. Briefly, thalamic neurons have previously been shown to express Netrin-1 (Powell et al., 2008; Braisted et al 2000) and we show here that TCAs are shorter in the absence of Netrin-1 (Supplementary Figure S2) . This strongly suggests that thalamic neurons might secrete Netrin-1, which fulfills an autocrine growth promoting effect. Nonetheless, we have performed in situ hybridization and immunohistochemistry for Netrin-1 in dissociated wild type thalamic neurons and show that these cells express Netrin-1, as also shown in vivo. These data have been added to Supplementary Figure S2. 11: Can the possibility be ruled out that the effect of DCC is not on the rate of axon extension, but rather the rate at which neurons polarize and initiate axon extension? The quantification indicates that there are longer axons in the culture, but this could be caused by several different mechanisms"
10: "Based on the data presented in
Although we did not assess this issue specifically, we did not observe any change in the rate of the initiation of axon extension when cultures where analyzed at different time points after plating. Moreover, when we performed co-culture experiments ex vivo ( Figure 3B ), although shorter, axons extending from the thalamic explant of Netrin-1 -/-were always directed towards the cortex and no mistargeting was evident that might indicate a problem in axon polarization.
12: "Similarly, in figure 3 , the effect is entirely netrin-1 dependent. Why is it independent of netrin-1 in Figure 2 and in Figure 4A and 4B?" Please see the response to point number 10 above.
13: "The figure legend should clarify what the red lines represent in panel 4C"
We have now added this information.
14: "The horizontal axis of Figure 5A is We have corrected the labeling of this axis.
15: "The text contains many errors in spelling and grammar that should be corrected before publication"
